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Research on outlet pressure deviation calculation of

pressure reducing valve for attitude control engine

Li Xiaojin, Chang Xiaoqing
(Xi‘an Aerospace Propulsion Institute, Xi‘an 710100, China)

Abstract: Outlet pressure deviation of a pressure reducing valve is an important factor affecting
the performance of an attitude control engine. It is not proper to calculate the outlet pressure by the
small perturbation analysis method because this method doesnt calculate the performance deviation
under non-rated operation condotion effectively. This paper presents a new method in performance
calculation of the attitude control engine by employing the system pressure equilibrium theory based
on the system static model. Simulation calculation is carried out in multi-steps. Based on simulation
results, this paper adopts the stochastic error analysis method to calculate the outlet pressure of the
reducer and the results meet the engine performance.
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Tab.1 Absolute deviations of performance influence factors
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Tab.2 OQutlet pressure range of the pressure reducing

valve at different conditions

S L& Eﬁfﬁgﬁ\ga
1 4xM+4xL4+2xN 1.67~1.87
2 4xM+4xL 1.56~2.02
3 I1xL4+2xN 1.62~2.04
4 2xN 1.61~2.05
5 3xL 1.62~2.02
6 1xL 1.67~1.98
(THE 44 W)



4 K oW 2008 4 12 A
WA R R,
4 45
F Labview FE & HI BB F7E RT L8 RE T % 3Lk,

BT, A REMET R, TAHLZERK R X
PR T I AR RE A R 4 R T 1 S B R AF B
BX, RHERTRMEERNMERSE S, W
E/MAERERENERNRSEBRAERU
REHTRRER 40 RRBAFEHZITER, K
RREFMEXR, EATERGRERETE,
Labview 2 % [T T JF & 0 2 844 9 BB AL 7F &

f, MAEBRKOMERKGEFRG, EFREE
PEBEYAEKATFRIME (CIEFTF) ARAHN
TE % ; [EIES RT Z S8 4% 4 44 72 SERT fE F el 2

[1] ki #&. B TR JL 5 FERER R, 2004,

[2] Jean J Labrosse. # AR Eaf#4F R4 (M). db 52 LA
AR K R L, 2006.

[3] EF. HBEHUEH REM] JLE: &% 8 F LR, 2004,

[4] #5RF. Labview BB F IHM). JLF: HHR#E LR
L, 2004.

[5] National Instrument. Rea~time OS User’s Manual{M]. 2004.

[6) = R, WM & S LI K R[], K FF 3, 2005, 31
(6): 50-56.

(5. BRLRE)

(Eg$22m)
3 HERZEROBERSAENER

Tab.3 Qualified pressure range of the pressure reducing valve
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4xM+4xL< Q <4xM+4xL+2xN 1.67~1.87
2xN< Q <4xM+4xL 1.62~2.02
IxL< Q <2xN 1.67~1.98
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